The relation between the bone histomorphometric profile of the iliac crest and regions of the proximal femur was investigated. In the proximal femur four blocks were selected, representing the subchondral principal compressive (SPC) and tensile (SPT) regions, the zone near the medial cortex in the principal compressive region (MPC), and the zone medial to the greater trochanter (MGT). Undecalcified tissue sections stained by the von Kossa silver method and counterstained with haematoxylin and eosin were used for quantitation. The SPT region was most representative of the iliac bone profile, in particular the structural parameters of mineralised bone, trabecular thickness, and trabecular spacing and resorption surface. Most parameters in the regions studied showed inconsistent and variable results when compared with those of the iliac crest. There was only a weak association, therefore, between the histomorphometric parameters of the iliac crest and the proximal femur despite the appeal of the use of the iliac biopsy specimen as a simple clinical test.
All synovial joints rest on bony foundations, one or both of which primarily comprise cancellous (trabecular) bone. In the case of the proximal femur, the structural and organisational properties of the cancellous tissue could influence the natural lubrication process of the hip joint that occurs at the cartilage interface. Substantial changes occur in this bony tissue in osteoarthritis and could be the initial step in the progression of this disease.'
Osteoporotics have acute subcapital and trochanteric femoral fracture as a consequence of altered trabecular microstructure.2 Arthroplasties on diseased joints, which use either cement or bony ingrowth for fixation, also rely on cancellous bone for a substantial portion of their structural support. 34 Many clinical investigations, including biochemical studies and bone mass measurement, may be used to determine the risk of femoral fracture, but their value is often limited. Radiological assessment for instance, is frequently used, although it is reported that clinically important bone loss may occur before a decrease in bone density is observed radiologically5 Furthermore, the radiological Singh index was shown to have no correlation with the bone content of the femoral head,6 and for this reason the onset ofbone loss may be overlooked. By the time clinical symptoms are detected, the condition may have reached a critical stage.
Accepted for publication 2 March 1989 During osteoarthritis ofthe hip, substantial changes occur in the tissues which make up its geometry and anatomy, particularly degenerative changes of the subchondral trabecular bone which supports virtually all the load on the joint, and changes in the articular cartilage, the weight bearing surface in the joint.7
Histomorphometric analysis of bone from the iliac crest is an acceptable and reliable method of screening patients for their bone state.8 Investigators can observe the characteristics of both cortical and trabecular bone, and it also allows dynamic studies of the bone mineralisation process to be done. The method is relatively painless and is highly reproducible.9
In this context then, an understanding of the relation between bone histomorphometric profile of the iliac crest and regions of the proximal femur would provide invaluable diagnostic and prognostic information for the treatment of patients. The whereas OS/BS in all regions of the proximal femur differed significantly from the iliac bone. Of all the regions in the femur, the SPT region was the best estimator of the iliac bone profile. In the female subgroup the SPT region of the femur was the only area which did not differ significantly from the iliac crest in the estimation of BV/TV. Estimates of BS/TV, BS/BV, and OV/TV in the femoral regions all differed significantly from the iliac crest. On the other hand, estimates of OS/BS and ES/BS showed no significant difference between the iliac and proximal femoral sites. As for the male group the SPT region was the best estimator of the iliac sample for the parameters studied.
When the male and the female data were combined, the differences between the two skeletal regions became more diverse, although estimates of ES/BS at all femoral sites remained insignificantly different from the iliac sample. Estimates of BS/TV, BS/BV, and OS/BS were all significantly different between the femoral regions and the iliac crest. As expected from the sex-grouped data,-the SPT region in the femoral head was again the best estimator of iliac histomorphometry for the parameters studied.
In each of the male, female, and combined groups, the bone from the MGT region of the femoral head was the only area which differed significantly from the iliac crest in the estimation of trabecular space. Furthermore, estimates of trabecular thickness from the SPC and MPC regions differed significantly from the iliac crest in all three groups.
Discussion
Our iliac crest data correspond well with the extensive studies of another group,'2 although our estimates of the extent of resorption occurring on the trabecular surface are about half of their values. It is difficult to understand why this should be, given that the criteria for evaluating this feature were identical-that is, the percentage of trabecular surface displaying Howship's lacunae (with or without osteoclasts). This may simply be an extreme case of interobserver variation.
The principal purpose of this investigation, however, was to establish whether the bone of the iliac crest is representative of that in the proximal femur. The four regions selected from the femoral head represented the sites affected in both degenerative joint disease and proximal femoral fracture. They are diverse in their mechanical and physical characteristics, and as such may be expected to show a diversity of histological and histomorphometric features.
Perhaps the most interesting finding in this study was the lack ofsignificant difference between estimates of ES/BS from all femoral head regions and the iliac crest. This result indicates that the resorption phenomenon is occurring at a constant level at all of these sites. This is especally interesting in view of the fact that these regions are under different mechanical stresses and therefore have adopted different architectural features, as shown by the other structural parameters studied. The bone of the iliac crest, for example, takes the load of the whole upper body Table 3 
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Iliac andfemoral histomorphometry Fazzalari, Moore, Manthey, Vernon-Roberts across a broad flat area, whereas the proximal femur bears the transferred load on a smaller and much more specialised structure. The study also indicates an apparent sex-linked difference between osteoid surface and volume parameters, consistent across all regions of the femoral head. Estimates of OV/TV in men did not differ significantly between iliac crest and femoral head regions, while in the female population the converse was true. The estimates of OS/BS in men were significantly different across these regions, but not in the case of women.
The remaining parameters show inconsistent and variable results with no true pattern to the relations between any of the sites. If any one region could be described as correlating reasonably well with the iliac crest, however, it must be the SPT region. Even though this area is not directly associated with fractures of the femoral neck and total hip replacement, studies of this area show that measurement of bone structural parameters and bone turnover indices are useful indicators of the state of the femoral head. During severe osteoarthritis, this region undergoes extensive bony exchanges and further studies are required to determine whether these changes are purely local or linked to systemic bony changes. '34 This histomorphometric study of cancellous bone from the iliac crest and proximal femur highlights the fundamental importance of the need for a greater understanding of trabecular bone structure. It is not sufficient simply to measure the mineralised bone volume and extrapolate from this the nature of bone structure or its mechanical properties. Table 1 , for example, shows that the iliac crest mineralised bone volume is representative of most regions, yet the bone is spatially disposed in a number of geometries. On the other hand, the bone turnover indices tend to be more uniform, showing no statistical difference for ES/BS in all groups and no difference for OS/BS for women and OV/TV for men.
Overall, there seems to be only a weak association between the histomorphometric parameters of the iliac crest and the proximal femur, and despite the appeal of the iliac biopsy specimen as a simple clinical test, its diagnostic value as a predictor of femoral neck fracture, osteoarthritis, and for the evaluation of bone stock quality in the case of proximal femoral arthroplasties is poor. 
